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Abstract
In the kingdom of Saudi Arabic (KSA) education community, especially in the secondary and tertiary, there are many arguments
about the university admission criteria. Speciﬁcally the pre-university exams where in KSA they are GAT and AT. Many students
have a very high score in the high school, but they did not enter the college they want because of the GAT and AT scores. In this
paper, we applied regression techniques on datasets of graduate and undergraduate students to ﬁnd if the pre-university exams have
a real eﬀect on the students’ college GPA. We found that high school GPA eﬀects the college GPA more than pre-university exams,
and that the enrolled year has an unexpected eﬀect on the college GPA. We also found that the mean of students’ college GPA is
decreasing by time.
c© 2016 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of the Organizing Committee of SDMA2016.
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1. Introduction
As the number of students graduated from secondary education has increased, the number of applicants at tertiary
level increased. So, universities cancelled free entry policy and tried to ﬁnd new ways to accept students. They tried
to design admission rules that help in achieving education policy goals. Universities aimed to make acceptance fair,
legitimate and stable, e.g. some countries combines SAT scores with student’s scores at school and make an interview
with the applicant. Other countries design the admission rules only on the student’s performance in school or even
make lotteries between the applicants11.
In KSA, Pre-University exams include two tests: General Aptitude Test (GAT) and Achievement Test (AT). The
ﬁrst measures the general Mathematical and English skills of a student, checks the knowledge gained throughout
her/his academic years and hence cannot be studied for over a short period of time nor practiced shortly beforehand.
The Maths section includes trigonometry and basic calculations whereas the English one is basically comprehen-
sion and analogies (relationships). The second test targets a students understanding of the three sciences (Biology,
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Chemistry, and Physics) and Mathematics taken in the senior levels, which is generally, is taught in the governmental
schools curriculum.
To understand the factors that lead to success or failure of secondary students, researchers had made many studies
to determine the variables that are related to academic achievement5. For example: Early In 1975, Leanning has
shown that ACT and SAT scores provide a good predictive validity of freshman GPA6. A research has been done to
develop predictive equations for 18 college courses with ACT data from 1980 to 19847.
In 1991, another research has shown that models that uses either ACT or high-school grades alone do not predict
as well as models that include both8. While in 1992, another research has found that SAT scores are related to college
class rank and that high-school performance was not a signiﬁcant predictor of college achievement9. Betts and Morrell
have found that both SAT scores and high-school GPA are signiﬁcant predictors of college GPA10.
Finally, In University of Winnipeg, they found that there is a relation between student’s high school scores and his
university GPA and there are other factors play a signiﬁcant rule in predicting the performance of the students in the
university2.
In this paper, we studied the admission criteria of King Saud University (KSU), College of Computer and Informa-
tion Science at the Information Technology department (IT). Our goal is to ﬁnd how much the pre-university exams
aﬀect the student GPA after graduation. The admission criteria for the IT department are combined as follow: 30% of
the High School GPA (HS GPA), 30% of the GAT score, and 40% of the AT score.
The rest of the paper is organized as follow: In section two, literature review for similar works is presented. In
section three, we explain our methodology. Then, statistics and regression results are discussed in section four. Finally,
a summary and conclusion are summed in section ﬁve.
2. Literature Review
In Damam University, a study have been applied using regression to explore if the entrance tests like General
Aptitude Test (GAT), Achievement Test (AT) and high school GPA are correlated to the university GPA. They have
found that the high school GPA and the entrance test were a signiﬁcant predictors of cumulative GPA. However, the
entrance test were more predictive in Medical Science College than the Humanities College3.
Moreover in Turkey, students have to take a centralized and standardized placement test before entering the sec-
ondary education institution. Scores of this tests are combined with other factors to determine the ﬁnal placement
scores of the Secondary Education Transition System SETS. Researchers have used diﬀerent data mining methods to
determine important factors that aﬀects in their ﬁnal score. They have found that the students who are successful in
taking centralized test previously are more likely to be successful in scoring high for the SETS5.
In university of South Carolina, The relation between college GPA and high-school rank, High School GPA, and
SAT scores have been studied. Also, they have investigated the relation between more attributes like gender, color and
rank to the college GPA. From regression model, they have found many conclusions regarding the parameters, but in
general they found that including SAT in admission criteria predicts a higher college GPA4.
3. Methodology
3.1. Gathering and Pre-processing the dataset
Gathering and collecting the desired dataset for further analysis is an essential task for any data mining analysis.
The following steps were used to pre-process our dataset:
• Request the dataset from the administration.
• Clean the dataset by identify the attributes needed for regression models such as (University GPA, High school
GPA, GAT, AT, Graduation year, registration year and enrolled class) and omit the anomalies from the data like
missing, incorrect or odd values.
• Represent the data in the format of the tool we will use ’Weka’.
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Fig. 1. Mean of HS GPA, AT, GAT and GPA for graduate students.
N.P.: Mean GPA is scaled to 100.
Fig. 2. Mean of HS GPA, AT, GAT and GPA for undergraduate
students. N.P.: Mean GPA is scaled to 100.
Our dataset consists of 957 records for graduated students in three consecutive years 1433, 1434 and 14351 and
undergrad students entered university in 1434 and 1435. All from College of Computer and Information Sciences
King Saud University, at the Information Technology department (IT), the female department. Some of the student
did not take the AT and GAT exam before entering universities, those records were omitted from our dataset. Also,
some records were omitted because of the missing values of some variables. The remaining records after the previous
omissions are 657 records. 342 graduate students record and 315 undergrad students record, all of the attributes values
are between 0 and 100 or 0 and 4 for the GPA, we have no outliers in the data. Most of the data removed was from
the graduate student dataset, because the graduate students of year 1434/1435 was enrolled mostly ﬁve years before
the pre-university exams were required. We analyzed the graduate and undergraduate students data separately.
3.2. Regression
Regression analysis is a statistical process that can predict if a variable is dependent on another variables or not
and estimate the relationship between them. Regression analysis is widely used for prediction and forecasting. The
general model for regression is usually a number of independent variables modeled together to produce a dependent
variable, which is the variable we need to predict its value. In our model, we have only one dependent variable we
need to predict which is the University GPA and the independent variables are University GPA, High school GPA,
GAT, AT, Graduation year, enrolled year and enrolled class. All the variables in the model are continuous and most
ﬁt to the Linear Regression Model. So, We applied the model proposed by Akaike1 to predict the University GPA
relationship with the other variables.
4. Discussion
4.1. Statistics
Figure 1 shows the mean value for HS GPA, AT , GAT and GPA of graduate students dataset for three years, 1433,
1434 and 1435. The ﬁgure shows that the mean HS GPA is slightly decreased each year. Where in 1433 the mean
HS GPA was 98.85 with standard deviation 0.98 marks, while the mean HS GPA in 1435 was 97.95 with standard
deviation 2.71 marks. Also, the AT scores are decreasing. While the GAT score is not sequenced, as we see in 1433
it was 82.11, then in 1434 it decreased to 79.48 and then it increased to 79.67 in 1435. The mean GPA is decreasing
too, it was 4.3 then 4.19 and then fall to 4.14.
From these results, we conclude that generations performance is decreasing by time. We can say also that secondary
graduation year can predict the general performance for students GPA. Noting that students in King Saud University
are best students and of higher ranks, we can say that is a general trend.
1 All dates are in Hijri calendar
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Figure 2 shows the mean value for HS GPA, AT , GAT and GPA of undergraduate students who enrolled in 1434
and 1435, the score of HS GPA, AT and GAT agree with our claim for the graduate dataset, were they keep decreasing.
While the GPA was higher than the graduate students’ GPA, but we cannot consider undergraduate students’ mean
GPA, as it is not the ﬁnal GPA.
4.2. Regression Analysis
We made two experiments; without weighted attributes and with weighted attributes. In both experiments we
applied linear regression using Weka on each dataset separately, the data of the graduated and undergraduate students.
We used percentage split test, 66% of the data used for training and 33% for test. The results showed that the pre-
university exams does not have a signiﬁcant eﬀect in the GPA, for both datasets. We made the experiments with 6
attributes (University GPA, HS GPA, GAT, AT, students’ graduation year, students’ enrolled year). Before starting
the regression experiment we calculated the correlation coeﬃcient matrix for all the variables, we ﬁnd only two
variables the Graduation Year and Enrolled Year are highly correlated with 0.63. This relation can be interpreted by
the hypothesis that states that students take 4 years to graduate (e.g. students graduated in 1435 are supposed to be
enrolled in 1431), but this is not always true as some students took 4.5 or 5 years to graduate. So, we removed the
Graduation Year variable from the model.
The regression model of the graduated students data is shown in Table 1, with correlation coeﬃcient 0.75 and MAE
0.27 marks regarding the university GPA. The model shows that AT and GAT have a negligible aﬀect, the HS GPA
aﬀects by 7.9% and the enrolled year highly aﬀects the University GPA by 19.7%.
We made another experiment for the graduate dataset by adding weights to each variable according to the admission
criteria stated before. We found that the HS GPA percentage increased from 7.9% to 26.6% which is close to the
percentage in the criteria (30%). The GAT and AT increased also to 2.4% and 5.6% but they still far from their
weights in the criteria which is 30% and 40%. While the Enrolled year percentage remains constant however it dose
not included in the admission criteria.
For the undergrad students dataset, the results was not much diﬀerent. We applied the experiment without the
students’ graduation year as they are not graduated yet and with one more attribute students’ enrolled class which was
not available in the previous dataset, the regression model is shown in Table 2, with correlation coeﬃcient 64% and
MAE 0.17 marks. The result shows that the enrolled year unexpectedly aﬀects the GPA by 36.9% and the students’
enrolled class does not appear in the equation which means it does not aﬀect the University GPA.
In the weighted experiment, we found that the HS GPA percentage increased from 4.25% to 14.18% which is half
the percentage stated in the criteria. The GAT and AT also increased to 2.3% and 2.2% but they still very far from
their weights in the criteria. While the Enrolled year percentage remains constant.
4.3. Recommendations
According to our ﬁndings we have some recommendations to improve the admission criteria in KSA Universities:
Table 1. Graduate Students Regression Model.
GPA HS GPA GAT AT Enrolled Year Weight
unweighted variables 7.9% 0.7% 2.2% 19.7% -289
weighted variables 26.6% 2.4% 5.6% 19.7% -289
Table 2. Undergrad Students Regression Model.
GPA HS GPA GAT AT Enrolled Year Weight
unweighted variables 4.25% 0.6% 0.8% 36.9% -530.26
weighted variables 14.18% 2.3% 2.2% 36.9% -530.26
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• Restate the formula to reconsider the factors that are more eﬀective, e.g. give the HS GPA higher weight, taking
into consideration the enrolled year as we ﬁnd that it aﬀects the college GPA.
• Re-design the content of the GAT and AT exams to increase the exams eﬀect in the admission criteria.
• Standardized exams material to cover both public and private schools.
• Increase the weight for GAT exam, based on its importance of student’s feedback.
5. Conclusion and future work
Given the admission criteria for our case study, we have investigated the determined weights for HS GPA, AT and
GAT to ﬁnd if they have an eﬀect on the university GPAs, and if really the high weights for AT and GAT are a good
factor to compare between students performance. We have found that pre-university exams in KSA such as GAT and
AT does not aﬀect the university GPA of the students. However, they have a high weight in the admission criteria, and
that the HS GPA aﬀects by a percentage less than the speciﬁed percentage. On the other hand, we found a variable
that is not included in the admission criteria having a high eﬀect on the university GPA, which is the Enrolled year,
the year that students entered the university. From these ﬁndings, we conclude that the generations somehow aﬀect
the performance of the students.
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